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(54) Brazing sheet 

(57) Brazing sheet having a core sheet made of an 
aluminium alloy core material and on at least one side 
thereof a brazing layer of an aluminium alloy containing 
silicon as main alloying element, wherein the aluminium 
alloy of the core sheet has the composition (in weight %) 

Mn 0.7-1.5 

Cu 0.2 - 2.0 

Mg 0.1 - 0.6 

Si > 0.15 

Fe UP to 0.8 

Tl optional, up to 0.15 

Cr optional, up to 0.35 

2r and/or V optional, up to 0.25 in total 

balance Al and unavoidable inpurlties. 

with the proviso that (Cu + Mg) > 0.7. 
This brazing sheet achieves improved post-brazed 
strength properties by ageing, e.g. 0.2 % yield strength 
of at least 70 MPa. and has at the same time a good post- 
brazed corrosion resistance as detemiined in a SWAAT 
(ASTM G85) con'osion test 
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Description 

BACKGROUND O F THE INVENTION 

5 1 . FIELD OF THE INVENTION 

The invention relates to brazing sheet having a core sheet of an aluminium alloy core material and a brazing layer 
of an aluminium alloy having silicon as the main alloying element on at least one side of the core sheet. The invention 
further relates to a method of making such a brazing sheet and to a process for manufacturing an assembly from the 
10 brazing sheet, as well as to an assemt>iy thus manufactured. 

2. DESCRIPTION OF THE PRIOR ART 

Brazing sheet of this type is known and is used for automotive radiators, amongst other products. Two brazing 

75 methods, known as Nocolok and vacuum brazing, are conventional and need not be descrbed here. Such brazing takes 
place at a temperature of about 600''C as determined by the aluminium silicon alloy of the brazing layer. 

The brazing sheet disclosed by EP-A-326 337 consists of an AA 3005 type aluminium alloy core material and a 
brazing layer of an aluminium alloy having silicon as the main alloying element. This brazing sheet has a good con-osion 
resistance after brazing because a silicon-rich band of precipitates in the core material is formed near to the interface 

20 between the brazing layer and the core material by diffusion of silicon out of the brazing layer into the core material 
during brazing The condrtion& for obtaining the silicon-rich band in the core material specified in EP-A-326 337 are 
limitations of the silicon and iron content in the core nr^terial of Si < 0.1 5 % and Fe < 0.40 % and further a manufacturing 
process of the brazing sheet in which the brazing sheet is not honx)genized before hot rolling and is not irrterannealed 
after hot rolling The copper coment of the core material is about 0.3 % (herein all composition amounts are % by weight) . 

2S From WOd4/22633 there is known an improvement of the brazing sheet of EP-A-326 337 having improved yield ■ 
strength whilst the corrosion resistance is maintained. According to this publication the post-brazed yield strength of the 
brazing sheet of EP-A-326 337 is 55 f^Pa whilst the brazing sheet of W094/22633 has a post-brazed yield strength in 
the range of 54-85 f^Pa. This is obtained at a copper content of 0.6 % whilst the silicon content is kept < 0.15 % to 
maintain the corrosion resistance properties. 

30 Today the weight of cars should be reduced to reduce fuel consumption and air pollution. In oonnection therewith 
the weight and dimensions of automotive radiators and their cooling fluid content should be reduced by means of thinner 
brazing sheet having improved strength properties. 

There are known aluminium alloys having better strength properties than those discussed above, but the present 
applicants believe that they do not meet the requirement of corrosion resistance when used as core material for brazing 

35 sheet 

Further prior art documents to be discussed in relation to the present invention are as follows. 
JP-A-4-263033 specifies a brazing material having an aluminium core of the composition 

ly/ln 0.3 • 1 .5 

Cu 0.2 - 0.9 
40 Mg 0.2 - 0.5 

SI 0.2- 1.0 

Fe 0.1 - 0.7 

TiO.1 -0.3 

optionally Zr 0.05 - 0.2 
45 optionally Cr 0.05 - 0.2 

balance Al. 

On one side this core has a conventional Al-Si brazing or filler layer, and on the other skie it has a sacrificial anode layer 
of Al-Zn-Mg. whose purpose is to reduce oonx)sion of the core layer when In contact with water. The Inclusion of Mg in 
the sacrificial anode layer is to permit Mg to diffuse into the core during brazing. Mg content in the core is generally at 
so a low level, to prevent its diffusion into the brazing layer. The brazing n^aterial is made with an intennediate annealing 
step between hot rolling and cold rolling. 

jp.A-4-202735 desaibes a similar brazing sheet having a sacrificial anode layer. The core material has the conv 
position 

Si 0.05 - 0.8 
55 Fe 0.05 ■ 0.6 

Cu 0.1 -1.0 
Mn 0.6 - 1 .6 
Mg 0.05 - 0.5 

optionally Cr. Zr, Ti each s 0.3 
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balance Al. 

The document discusses formation o1 Intermetailic compounds in the core material to improve strength and corrosion 
resistance. Momogenization and annealing were employed in the production of the sheet, presumably to ensure forma- 
tion of the intermetailic compounds, ft is stated that up to 1 .5% Mg may be added to the sacrificial anode layer, to prevent 
5 diffusion of Mg from the core into this layer. 

JP-A-2-1 29333 also describes a brazing sheet having a sacrificial anode layer of Al-Zn-Mg on the aluminium alloy 
core, but optionally the core may instead have a brazing layer on both sides. The core alloy composition is 
CuO.I -0.6 
Mg 0,2 - 0.6 
ro Mn 0.3 • 1 .5 

Si 0.3 • 0.6 
optionally Zr. Or, Ti 
balance Al. 

In relation to the present invention, it Is commented that, in the tvk^o examples In which the sacrificial anode layer is 
75 absent. (Cu -i- Mg) in the core is 0.48 and 0.40 respectively. Homogenization and annealing steps are t)0th included in 
the manufacture of the sheet 

US-A-4 649 087 describes a core alloy for a brazing material, having the composition 

Tio.li -oao 

MnO.3 • 15 
sa Cu 0.4 • 0.6 

Fe t- 0 7 
Si 0.8 
Mg - 1 .5 
balance Al 

25 The concept desaibed is the inclusion of Ti at higher levels, in order to improve corrosion resistance. In the examples, 
the core alloy was homogenized prior to hot rolling and intermediate annealing was performed between hot and cold 
rolling. 

WO82/01014 describes a core alloy for brazing material in which Ni is present The composition is 

Fe 0.1 • 0.7 (in preferred composition 0.2 - 0.5) 
50 Mn 1-1.5 

Si 0.2 - 0.5 (in prefen-ed composition 0.2 - 0.4) 

Cu 0,2 • 0.5 (in preferred composition 0.25 - 0.5) 

Mg s 0.5 

Ni 0.4-1.0 
35 Cr s 0.5 

Zr sO.4 

Ti 0.01 - 0.1 

VsO.4 

others total 0.15 
Ax> balance Al. 

In the preferred corrposition, (Cu -f Mg) Is 0.4 - 0.8. In one example (Cu + Mg) is 0.6, In another 0.65. In two others Mg 
< 0.05. The document proposes a high temperature post-brazing treatment at 450 - 550^C. The method of manufacture 
includes homogenization before hot rolling. 

EP-A-241 125 similarly describes a post-brazing heat treatment. In the examples, the Cu and Si levels in the core 
A5 material are low. 

JP-A-4-1 98448 is another document disclosing a brazing material having a sacrificial anode layer containing Mg on 
an aluminium alloy core material. The core material has the conrposition 
Mn 0.3 - 2.0 
Cu 0.25 - 0.8 
50 Si 0.2 - 1 .0 

Mg 5 0.5 
Ti sO.35 
balance Al. 

The sacrificial anode layer contains Mg 1 .2 - 2.5 and Si 0.2 - 0.8. It is stated that Mg in the saaificial anode layer diffuses 
55 into the core during brazing. 
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SUMMARY OF THE INVENTION 

The object of the invention is therefore to provide a brazing sheet having an aluminium alloy core and an aluminium 
alloy brazing layer, providing improved strength properties and at the same time good corrosion resistance. 
5 The present invention is based on the finding that, by careful choice of the core alloy composition, a brazing sheet 
of high post-brazing strength and high corrosion resistance can be obtained without the need for a sacrificial anode 
layer. Furthermore, the sheet of the invention undergoes posl-brazing ageing to achieve very high strength levels. The 
method of manufacture of the sheet may also play a critical part. 

According to the invention, there is provided brazing sheet having a core sheet made of an aluminium alloy core 
JO material and on at least one side thereof a brazing layer of an aluminium alloy containing silicon as main alloying element, 
wherein the aluminium alloy of the core sheet has the composition (in weight %} 
Mn 0.7-1.5 
Cu 0.2 - 2.0 
Mg 0.1 -0.6 
15 Si > 0.15 

Fe up to 0.8 
Tt optional, up to 0.15 
Cr optional, up to 0.35 
Zr and/or V optional, up to 0.25 in total 
20 balance Al and unavoidable Impurities. 

with the proviso that (Cu + Mg) > 0.7, and wherein the brazing sheet is capable of obtaining, following brazing 
and post-brazing ageing, a 0.2 % yield strength of at least 70 Mpa. It is a significant feature of the invention that this 
high yield strength after ageing is combined with a good post-brazing corrosion resistance as detern^ned in a SWAAT 
(ASTM G85) corrosion test. This conrosion resistance as deternruned l3y the SWAAT Test can be at least 24 or 25 days 
25 (600 hours). 

As mentioned, the post-brazing yield strength of the brazing sheet of the invention is especially high after ageing. 
At the same time surprisingly the brazing sheet has a good conosion resistance. This is against ail metallurgical expec- 
tations and also contrary to the opinion presented in the state of the art (e.g. EP-A-326 337 and W094/22633) according 
to which a low silicon content of less than 0.15 % is mandatory to obtain corrosion resistance. 
30 Preferably for strength and conrosion resistance (Cu -i> Mg) > 1 .0. and particularly preferably > 1 2, Thereby not only 
a good conrosion resistance after Nocdok brazing, and also after vacuum brazing. Is obtained. For corrosion resistance 
It is preferred that Cu & 0.65. 

Preferably the silicon content in the core material is a 0.20. more preferably ^ 0.30 and most preferably & 0.40. A 
suitable maximum for Si is 1 .0. 

35 As indicated, optionally Cr, Zr and/or V are present in the composition of the core material, for example about 0.3 
% Cr and about 0.1 % Zr. in order to obtain an extra improvement of the post-brazing strength properties. 

Ti may be present up to 0.15 to act as a grain refining additive, but preferably is less than 0.1 and more preferably 
less than 0.05. 

Fe is usually present in commercial aluminium alloy but should not exceed 0.8. and preferat>ly not exceed 0.4. in 
40 the present invention. 

Zn also may typically be present as an impurity. In an amount of less than 0.25. 

As is known In such alloys, smalt amounts of other elements may be tolerated. In general such elements are each 
present at less than 0.05. with a total of less than 0.1 5. 

According to the invention the brazing sheet is capable of providing a 0.2 % yield strength of at least 70 MPa after 
45 brazing and ageing. Typically brazing is performed at about eOO'^C, and typical ageing processes for the obtaining of 
this yield strength are (i) natural ageing for 1 00 hours or 1 000 hours or more and (ii) artificial ageing for at least 10 hours 
at about 165*'C. Ageing is discussed further below. 

In the Invention, one or both faces of the core sheet have a dad layer. The brazing layer may be present on one or 
both faces of the core sheet, and may be a suitable Si-contalning aluminium alloy brazing layer (filler layer) known in the 
so art. Such layers may contain 5-14 % Si. These may be a brazing layer on one face and another clad layer, e.g. a sacrificial 
anode layer, on the other. Mg may be absent from these clad layers, or if present Mg may fc)e in an amount not sufficient 
to result in migration of Mg into the core sheet during brazing. Such migration, to strengthen the core sheet, is a feature 
of some of the prior art discussed above, but is not required in the present Invention since the core sheet already has 
sufTicient strength. 

55 In the manufacture of the brazing sheet of the invention preferably the alloy of the core sheet is a cast material which 
does not urKiergo homogenization after its casting prior to a hot rolling which is performed after application of the brazing 
layer or layers. Preferably the sheet is not subjected to an intermediate annealing step between a hot rolling and a cold 
rolling, following the application of the brazing layer or layers to the core sheet. 



4 



BNSDOCID: <EP 



.0718072A1J_> 



EP 0 718 072 A1 



According to the invention, there is provided a method of making the brazing sheet of the invention described above, 
comprising the steps of 

(i) casting the aluminium alloy core material 
5 (ii) applying the brazing layer or layers to a sheet of the aluminium alloy core material 

(iii) hot rolling the aluminium alloy core material sheet and brazing layer or layers 

(iv) cold rolling the hot rolled product from step (iii) 

wherein between steps (i) and (ii) the aluminium alloy core material is not subjected to a homogenlzation treatment and 
w between steps (iii) and (iv) the product is not subjected to an annealing treatment 

In another aspect the invention provides a process for manufacturing an assembly from brazing sheet, comprising 
the steps of 

(I) forming parts of which at least one is made from the brazing sheet, 
15 (ii)assemtriing the parts into the assembly, and 
Ciii) brazing the assembly. . 

wherein 

20 (iv) the part or parts made from brazing sheet are at least partly made from brazing sheet In accordance with this 
invention diascribed above, and 

(v) the assembly is subjected to ageing after the brazing of sXep (iii). 

The ageing may be natural ageing (at ambient temperature) and/or artificial ageing at an elevated temperature. 
25 preferatsly in the range of 100-250'^C. 

Natural ageing can result in a post-brazed 0.2 % yield strength of more than 85 MPa. e.g. at the level of 100 Mpa. 
A natural ageing period of 3 months is typical for this. 

Artificial ageing can result in a post-brazed 0.2 % yield strength of more than 100 MPa, e.g. at the level of 200 MPa. 
From the viewpoint of the manufacturers of such assemk^ly and the furnaces available to them, preferably the artificial 
30 ageing Is executed for a time period In the range of 1-100 hours, tt is recommended to delay for at least four days after 
brazing, before the artificial ageing. 

For example, the artificial ageing is executed at about 165*^0 for a time period in the range of 10-100 hours or at an 
equivalent combination of time and temperature giving a simitar ageing effect. 

This process results in high post-brazing strength properties. Particularly, the invention can provide brazing sheet 
35 which is capable of obtaining, after brazing at eoO'^C and post-brazing ageing at 165^0 during a time in the range 10 to 
100 hours, a 0.2% yield strength which is at least twice its 0.2% yield strength immediately after brazing at eOO^'C. 

In order for natural and artificial ageing to occur, It appears to k>e desirable that those elements (Mg,Si. Cu) that 
cause this to occur must be present in solid solution after the conrpletion of the brazing process. If. after t)razing. the 
product is cooled very slowly, then these elements will precipitate in coarse particles and there will be no natural or 
40 artif icial ageing. The faster the cooling rate the more of these elements will be retained in solution and hence the higher 
will be the response of the material to natural and artificial ageing. 

Preferably therefore the brazing sheet Is cooled in air from the brazing temperature or is cooled more rapidly than 
by natural air cooling. However, water quenching is not practical for brazed components. 

In yet a further aspect the invention is embodied in an assembly manufactured in accordance with the invention in 
45 which the parts made from the brazing sheet in accordance with the invention have a 0.2 % yield strength of more than 
85 IS/lPa and preferably of at least 1 00 MPa. 

BRIEF INTRODUCTION OF THE DRAWINGS 

SO Embodiments of the invention will now be described by way of non-limttative example with reference to the accom- 
panying drawings in which:- 

Fig. 1 is a graph of 0.2 % yield strength (in MPa) plotted against ageing time (hours) for a post-brazing natural ageing 
process of eight brazing sheets. 
55 Fig. 2 18 a similar graph for an artificial brazing process performed after the natural ageing of the same eight alloys. 
Rg. 3 is a graphical representation of the invention plotting Si content (in weight %) against (Cu Mg) content On 
weight %) of the core sheet alloy. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Example 1 

5 A number of test alloys for core sheet material were made with compositions in weight % as shown in Table 1. 



Table 1 



Alloy 


Mn 


Cu 


Mg 


Si 


CI 




0.3 


0.25 


0.1 


C2 


1 i 1 


0.3 


0.25 


0.5 


C3 


1 • 1 


0.3 


0.5 


0.1 


C4 


1 • f 


0.3 


0.5 


0.5 


C5 




075 


0.25 


0.1 


C6 




075 


0.25 


0.5 


C7 




075 


0.5 


0.1 


C8 




075 


0.5 


0.5 


Balance Ai. Fe at normal impurity level (less than 0.8) and unavoidable impurities 



25 

In this table the alloys Cl and 03 are within the conrposition kncywn from EP-A-326 337 and the alloys C5 and C7 
of this type are known from W094/22633. 

The test alloys were not homogenized after casting and are clad on one side with an AA 4045 type aluminium alloy 
with 9.0 - 11 .0 silicon as the main alloying element, hot rolled and cold rolled to a thickness of 0.39 mm without inter- 
so mediate annealing. Thereafter the brazing sheet was subjected to Nocolok and vacuum brazing in a conventional man- 
ner. After brazing, the samples were cooled in air of ambient temperature. 

Rg. 1 shows post-brazed 0.2 % yield strengths of these brazing sheets in natural ageing. The alloys CI and C3 
falling within the scope of EP-A-326 337 have yield strengths in the range of 55-65 MPa. The value of 55 MPa mentioned 
in W094/22633 is confirmed by alloy CI. The alloys 05 and 07 falling within the scope of W094/22633 have yield 
35 strengths in the range of 65-85 MPa. This confirms the values mentioned in W094/22633. The alloys 04, 06 and C8 
have yield strengths above 85 MPa after natural ageing, the yield strength of 08 running up to about 1 15 MPa. 

Fig. 2 shews post-brazed 0.2 % yield strengths in artificial ageing at a temperature of 165'C. The artificial ageing 
was in this case applied on test pieces which had been naturally aged for 3 months (but the duration of natural ageing 
prior to artificial ageing does not significantly change the properties obtained by the artificial ageing). The alloys 01 . 03. 
40 C5, C7 and 02 show no or almost no ageing effects. The alloys 04, C6 and 08 show substantial ageing effects. For 
artificial ageing at leS'^C 0.2 % yield strengths above 100 MPa are obtained. 08 shows a maximum of about 230 MPa 
for brazing sheet having been artifkiial aged during a time in the range of 10-100 hours. At higher ageing temperature 
the time will be stiorter. Manufacturers may wish to apply a time in tiie order of magnitude of one day or a part thereof. 
The results in Figs. 1 and 2 apply for both Nocolok and vacuum brazing. 
45 the brazing sheets were subjected to a SWAAT (ASTM G85) corrosion test in the Nocolok and the vacuum brazed 
condition. Target-life is 600 hours (25 days). Results are shown in Table 2. 



so 



55 
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Tables 



5 



Allnv 


Average SWAAT life 




InOCOiCW 


Vacuum 


t Initc 
uniio 


uays 


Days 




MP* 


Nn 


C2 


3.3 


7 


C3 


NR* 


>25** 


C4 


>24** 


4 


C5 


>24** 


>25** 


C6 


>24** 


7 


C7 


NR* 


NR* 


C8 


>24** 


>25** 



^ *NR " No results available 

** » SWAAT test discontinued after 
days shown 



Alloys C3 and C5 show acceptable results as expected. Alloy C2 shows results that are not acceptable as could be 
expected from prior art disclosures in view of its high silicon content in the base material. Most surprisingly however 
alloys C4. C6 and C8 have a result of at least 24 days in the Nocolok brazed condition, and alloy C8. In which both Cu 
and Mg are high, at least 25 days In the vacuum brazed condition. It is believed that the alloys C4 and C6 have less 
. 30 good con^osion resistance after vacuum brazing, due to lower Cu or lower Mg. Mg tends to evaporate In vacuum brazing. 

Example 2 

A test alloy was made having the composition of alloy C8 but with 0.3 % Cr and 0.1 % Zr added to the composition. 
^ This alloy was tested in the same way as in Example 1. The alloy had a good corrosion resistance. The 0.2 % yield 
strength was about 15 MPa higher than that of alloy C8. 

Table 3 below gives values of the mechanical properties of the brazing sheets with the albys C1*C8, in the three 
states (1) post-brazing without ageing, (2) after natural ageing and (3) after artificial ageing at 165''G. The tat)le gives 
0.2 % yield strength (YS), ultimate tensile strength (UTS) arxi ebngatton at break (E). 
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Tables 



Allrtw 


Post Braze properties 


Natural Ageing properties* 


Artificial Ageing properties ** 




0.2% YS 
(MPa) 


UTS (MPa) 


EI%] 


0.2% YS 
(MPa) 


UTS [MPal 


E[%] 


0.2% YS 
(MPa) 


UTS [MPa] 


EI%1 


C1 


58 


147 


15.1 


62 


152 


14 


56 


147 


14.4 


C2 


63 


163 


11.6 


66 


165 


12.1 


102 


178 


7 


C3 


64 


165 


15.2 


70 


168 


12.7 


100 


186 


9.7 


C4 


72 


181 


13.3 


93 


204 


12.7 


183 


240 


2.8 


C5 


65 


176 


14.1 


70 


176 


11.1 


92 


186 


9.3 


C6 


68 


184 


15.1 


92 


219 


14.3 


191 


248 


4.3 


C7 


70 


186 


15.4 


102 


225 


16.7 


(160)*** 






C8 


r? 


201 


12.2 


118 


247 


11.6 


233 


274 


3.6 



* Properties after three months of natural ageing. 

** Properties at peak strength obtained in artificial ageing at 1 SS'^C (the time to obtain peak strength is different for each 
alloy). 

Value obtained at 1 80*C for 120 hours, not peak strength (no artificial ageing strength increase occuned at 1 65*C for 
120 hours). 



25 

In Fig. 3 by "good corrosion resistance" there is Indicated the area Iri which core niaterial used in accordance with 
the invention has a good post-brazed SWAAT conrosion resistance of for example about 25 days. Further the area of 
EP-A-326 337 including alloys CI and C3 and the area of W094/22633 including C5 and C7 is indicated. The alloy C2 
30 is outside the area of "good corrosion resistance*. 

The present applicants have as yet no metallurgical explanation for the effect discovered. It is as yet uncertain 
whether a silicon-rich band of precipitates is formed in the core material, but h appears to be desirable to leave out 
homogenlzatlon during manufacturing. 

35 Claims 

1. Brazing sheet having a core sheet made of an aluminium alloy core material and on at least one side thereof a 
brazing layer of an aluminium alloy containing silicon as main alloying element, wherein the aluminium alloy of the 
core sheet has the composition (in weight %) 

40 Mn 0.7 -1.5 

Cu 0.2 - 2.0 

Mg 0.1-0.6 

Si > 0.15 

Fe up to 0.8 
46 Ti optional, up to 0. 1 5 

Or optional, up to 0.35 

Zr and/or V optional, up to 0.25 in total 

balance Al and unavoidable impurities, 

with the proviso that (Cu + Mg) > 0.7, 
50 and wherein the brazing sheet is capable of obtaining, following brazing and post-brazing ageing, a 0.2 % yield 

strength of at least 70 MPa. 

2. Brazing sheet according to daim 1 , wherein the amount of Ti in said conrposition of the aluminium alloy of the core 
sheet is less than 0.1. 

55 

3. Brazing sheet according to claim 2 wherein the amount of Ti in said composition of the aluminium alloy of the core 
sheet is less than 0.05. 
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4. Brazing sheet according to any one of claims 1 to 3 wherein the amount of Fe in said composition of the aluminium 
alloy of the core sheet is not more than 0.4. 

5. Brazing sheet according to any one of claims 1 to 4 wherein the anx}unt of Cu in said composition of the aluminium 
5 alloy of the core sheet is not less than 0.65. 

6. Brazing sheet according to any one of claims 1 to 5 wherein in said composition of the aluminium alloy of the core 
sheet (Cu + Mg) > 1.0. 

10 7. Brazing sheet according to daim 6 wherein in said composition of the aluminium alloy of the core sheet (Cu -t- Mg) 
>1.2. 

8. Brazing sheet according to any one of claims 1 to 7 wherein the amount of Si In said composition of the aluminium 
alloy of the core sheet is not less than 0.20. 

15 

9. Brazing sheet according to claim 8 wherein the amount of Si in said composition of the aluminium alloy of the core 
sheet is not less than 0.30. 

10. Brazing sheet according to claim 9 wherein the amount of Si in said composition of the aluminium alloy of the core 
2b sheet is not less than 0.40. 

11. Brazing sheet according to any one of dainns 1 to 10 wherein said aluminium alloy of said core sheet is a cast 
materia] which has not been subjected to a homogenization treatment after its casting prior to a hot rolling performed 
after the application to it of said brazing layer or layers. 

25 

12. Brazing sheet according to any one of claims 1 to 11 wherein said brazing material has been subjected to hot rolling 
and then cold rolling, after the application of said brazing layer or layers to said core sheet, without intermediate 
annealing between said hot and cold rolling. 

30 13. Brazing sheet according to any one of clainns 1 to 1 2 having a good post-brazing conrosion resistance as detemnined 
in a SWAAT (ASTM 085) con-osion test 

14. Brazing sheet according to claim 13 wherein said corrosion resistance as determined by said test is at least 600 
hours. 

35 

15. Brazing sheet according to any one of claims 1 to 14 which is capable of obtaining, after brazing at 600*^C and post- 
brazing ageing at ^S5'*C during a time in the range 10 to 100 hours, a 0.2% yield strength which is at least twice its 
0.2% yield strength immediately after brazing. 

40 16. Method of making brazing sheet according to any one of claims 1 to 15, comprising the steps of 

(i) casting said aluminium alloy core material 

00 applying said brazing layer or layers to a sheet of said alunvnium alloy core material 
fiii) hot rolling the said aluminium alloy core material sheet and said brazing layer or layers 
45 (iv) cold rolling the hot rolled product from step (iii) 

wherein t^etween said steps (i) and (ii) said aluminium alloy core material is not subjected to a homogenization 
treatment and between said steps (iii) and (iv) said product is not subjected to an annealing treatment. 

so 17. Process for manufacturing an assennbty using brazing sheet, comprising the steps of 

(i) forming parts of which at least one is made from the brazing sheet 

(ii) assembling the parts Into the assembly, and 

(iii) brazing the assembly 



55 



wherein 



fiv) the part or parts made from brazing sheet are at least partly made from brazing sheet in accordance with 
any one of claims 1 to 15. and 
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(v) the assembly is subjected to ageing after the brazing of step 

18. Process in accordance with claim 17, wherein said ageing comprises artificial ageing at a temperature in the range 
100-250*^0. 

19. Process in accordance with daim 18. wherein the artificial ageing is performed for a time period in the range 1-100 
hours. 

20. Process in accordance with claim 1 8 or 1 9, wherein the artificial ageing is executed at about 1 65^C for a time period 
10 in the range of 1 0- 1 00 hours or at an equivalent coir^ination of time and temperature giving a similar ageing effect. 

21. Assembly manufactured in accordance with any one of claims 17 to 20. wherein the parts made from said brazing 
sheet in accordance with claim 1 have a 0.2 % yield strength of more than 85 MPa after said ageing. 

15 22. Assembly in accordance with claim 21, wherein the parts made from said brazing sheet in accordance with claim 
1 have a 0.2 % yield strength of at least 100 MPa after said ageing. 

23. Assembly in accordance with claim.21 or 22 wherein the parts made from said brazing sheet in accordance with 
claim 1 have a corrosion resistance as determined by a SWAAT (ASTM G85) conrosion test of at least 600 hours. 

20 
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